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Abstract

Background: Approximately 50% of patients with major depressive disorder do not respond adequately to their antidepressant 
treatment, underscoring the need for more effective treatment options. The objective of this study was to investigate the effect of 
adjunctive brexpiprazole on depressive symptoms in patients with major depressive disorder who were not responding to adjunctive 
or combination therapy of their current antidepressant treatments with several different classes of agents (NCT02012218).
Methods: In this 6-week, open-label, phase 3b study, patients with major depressive disorder who had an inadequate response 
to ≥1 adjunctive or combination therapy, in addition to history of ≥1 failure to monotherapy antidepressant treatment, were 
switched to adjunctive brexpiprazole. Efficacy was assessed by change from baseline to week 6 in Montgomery-Åsberg 
Depression Rating Scale total score. Patient functioning was assessed using the Sheehan Disability Scale and the Cognitive 
and Physical Functioning Questionnaire. Safety and tolerability were also assessed.
Results: A total of 51/61 (83.6%) patients completed 6 weeks of treatment with adjunctive brexpiprazole. Improvements in 
depressive symptoms were observed (least squares mean change from baseline to week 6 in Montgomery-Åsberg Depression 
Rating Scale total score, −17.3 [P < .0001]) as well as improvements in general and cognitive functioning (mean changes 
from baseline to week 6: Sheehan Disability Scale, −3.1 [P < .0001]; Massachusetts General Hospital–Cognitive and Physical 
Functioning Questionnaire, −9.2 [P < .0001]). The most common adverse event was fatigue (14.8%); akathisia was reported by 
8.2% of patients.
Conclusions: In patients with major depressive disorder who had switched to open-label adjunctive brexpiprazole following 
inadequate response to previous adjunctive or combination therapy, improvements were observed in depressive symptoms, 
general functioning, cognitive function, and energy/alertness.
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Introduction
Despite sufficient availability of current antidepressant treat-
ments (ADTs), approximately 50% of patients with major 
depressive disorder (MDD) do not respond adequately to treat-
ment, and only 35% to 40% of patients will experience remis-
sion of symptoms in the initial 8 weeks of treatment (Fava, 2003; 
Papakostas, 2009). A recent self-report survey of adult patients 
with MDD who were receiving ADT revealed that of 5988 patients 
who were assessed, 31.2% experienced a partial response to 
their ADT and 37.9% were classified as nonresponders (Knoth 
et al., 2010). Additionally, patients with MDD who were classified 
as having inadequate response (partial or no response) to their 
ADT were more likely to be associated with loss of work produc-
tivity in employment or a low likelihood of current employment 
(Knoth et al., 2010). As such, MDD is a challenging condition to 
treat and there is a need for novel, effective MDD treatments.

Treatment strategies for patients with MDD who experi-
ence inadequate response to their ADT include increasing ADT 
dose, switching to another ADT, combining current therapy 
with another ADT (combination therapy), or augmentation with 
a non-ADT, such as an atypical antipsychotic, stimulant, or 
bupropion (Fava, 2001; Fava and Rush, 2006; Connolly and Thase, 
2011). However, no clear consensus currently exists on which 
treatment strategy is the most effective for patients with MDD 
who do not respond adequately to treatment (Connolly and 
Thase, 2011), particularly for those with inadequate response to 
adjunctive treatment strategies.

Findings from the STAR*D study showed that a high pro-
portion of patients with MDD not only experience suboptimal 
outcomes to citalopram monotherapy but also fail to achieve a 
sufficient response after up to 3 subsequent levels of switching 
or adjunctive treatment interventions (Rush et al., 2006; Trivedi 
et al., 2006).

As relapse rates are high in patients with MDD who require 
multiple lines of treatment (Rush et al., 2006), there is a need 
to develop effective early treatment strategies for patients 
with inadequate response to treatment in order to increase the 
quality of life of these patients, improve clinical benefits, and, 
ultimately, aid recovery and restoration of euthymia (Connolly 
and Thase, 2011; Fava and Bech, 2015). A recent report has sug-
gested that clinicians could target residual symptoms or treat-
ment resistance by considering the mechanism of action of 
their treatments (Thase and Schwartz, 2015). Due to their broad 
receptor-binding profiles, atypical antipsychotics are considered 
a rational treatment choice as adjunctive therapy to antidepres-
sants for the treatment of MDD, and there is a large evidence 
base supporting the augmentation of ADT with an atypical 

antipsychotic (Papakostas, 2009). The antipsychotics aripipra-
zole and quetiapine are approved in the US and other countries 
for use as adjunctive therapy to ADTs in the treatment of adults 
with MDD. The clinical use of atypical antipsychotics can, how-
ever, be limited by associated adverse events (AEs) (Nelson and 
Papakostas, 2009; Citrome, 2010, 2013); for instance, akathisia is 
associated with aripiprazole treatment, and somnolence and 
sedation are associated with quetiapine treatment (Gao et al., 
2011; Citrome, 2013).

The serotonin-dopamine activity modulator, brexpiprazole, 
has recently received FDA approval (July 2015) for use as adjunc-
tive therapy to ADTs for the treatment of adults with MDD based 
on results from two pivotal studies (Thase et al., 2015a; Thase et 
al., 2015b). Brexpiprazole has a unique pharmacological profile, 
acting as a partial agonist at serotonin 5-HT1A and dopamine D2 
receptors, and an antagonist at serotonin 5-HT2A and noradrena-
line alpha1B/2C receptors, all at similar potencies (Maeda et al., 
2014). Clinical data suggest relatively lower rates of extrapyrami-
dal symptoms (EPS) and hyperprolactinemia compared with full 
D2 antagonists and lower rates of akathisia compared with par-
tial agonists with more pronounced agonistic properties (Thase 
et al., 2015a; Thase et al., 2015b).

The objectives of this exploratory study were to evaluate the 
efficacy, safety, and subjects’ subjective satisfaction of patients 
with MDD who were switched to brexpiprazole after having an 
inadequate response to their prior adjunctive or combination 
therapy.

Methods

This was a phase 3b, multicenter, open-label, flexible-dose, 
exploratory study conducted between December 9, 2013 and 
October 14, 2014 (NCT02012218).

Patients

Male and female outpatients aged 18 to 65 years were recruited 
at 28 sites in the US. Inclusion criteria for the study included: 
diagnosis of MDD with a current major depressive episode (≥8 
weeks duration) as defined by DSM-IV-TR and assessed using the 
Mini International Neuropsychiatric Interview and a psychiatric 
evaluation; inadequate response to ≥1 adjunctive treatments 
in the current major depressive episode (including a history of 
≥1 additional failure [in current or prior episode] to adequate 
monotherapy ADT [deemed both adequate in dose and duration 
at the investigator’s judgement]); Hamilton Depression Rating 

Significance Statement

Approximately one-half of patients with major depressive disorder do not respond adequately to their prescribed 
antidepressant treatment. For nonresponders, combination with an “atypical” antipsychotic, a second antidepressant 
treatment, bupropion, or stimulants is often prescribed. This study tested the improvement in depressive symptoms 
experienced by patients after switching from an adjunctive or combination treatment they were receiving to brexpiprazole, 
a drug that has recently been approved by the FDA for use in major depressive disorder. Switching patients to adjunctive 
therapy with brexpiprazole while being maintained on their original antidepressant treatment resulted in improvements 
in depressive symptoms, general functioning, cognitive function, and energy/alertness without having any negative 
impact on safety. This study demonstrates that switching patients from an antidepressant treatment and a commonly 
used adjunctive or combination therapy to the same antidepressant treatment plus adjunctive brexpiprazole treatment 
can improve depression and other functional outcomes in patients who have previously not had a satisfactory response 
to treatment.
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Scale (HAM-D17) total score (Hamilton, 1960) ≥18 at screening 
and baseline visits; currently receiving a stable dose of a selec-
tive serotonin reuptake inhibitor or a serotonin-norepinephrine 
reuptake inhibitor with adjunctive or combination treatment for 
≥6 weeks prior to screening (permitted selective serotonin reup-
take inhibitors; escitalopram 10–20 mg/d, fluoxetine 20–40 mg/d, 
paroxetine controlled release 25–50 mg/d, or sertraline 50–200 
mg/d; permitted serotonin-norepinephrine reuptake inhibitors, 
duloxetine delayed release 40–60 mg/d or venlafaxine extended 
release 75–225 mg/d); and a potential to benefit from adjunctive 
treatment with brexpiprazole, according to investigator judge-
ment. Patients were excluded if they had received electrocon-
vulsive therapy for the current major depressive episode, had 
a current need for involuntary commitment, had been hospi-
talized for their major depressive episode within 4 weeks of 
screening, had occurrence of hallucinations or delusions during 
the current major depressive episode, had a current diagnosis of 
another psychiatric disorder, or, in the opinion of the investiga-
tor, were at serious risk of suicide.

The study was carried out in accordance with the 
International Conference on Harmonization Guideline for 
Good Clinical Practice and applicable local laws and regulatory 
requirements. The protocol was approved by independent eth-
ics committees. Written informed consent was obtained from 
all patients.

Study Design

This study consisted of a screening period of ≤3 weeks. Patients 
discontinued their adjunctive or combination medication ≥5 days 
before the start of a 6-week treatment period, during which 
time they received treatment with open-label brexpiprazole as 
an adjunctive therapy to current ADT. Patients were assessed 
at weekly visits. No change from the ADT administered in the 
screening period was permitted during the treatment period. 
All patients were categorized according to their prior adjunctive 
or combination therapy as follows: ADT+atypical antipsychotic 
(ADT+aripiprazole or ADT+quetiapine); ADT+ADT (combination); 
ADT+bupropion; ADT+stimulant (modafinil, methylphenidate, or 
other psychostimulant). The first 2 weeks of the treatment period 
consisted of a titration period in which brexpiprazole was started 
at 0.5 mg/d for 1 week, titrated to 1 mg/d for week 2, and increased 
to 2 mg/d (target dose) at the start of week 3. Following the titra-
tion period, administration of a flexible daily dose (1–3 mg/d) of 
brexpiprazole was permitted. Following the treatment period, 
brexpiprazole treatment was discontinued and patients under-
went a safety follow-up period of 30 (±2) days.

Assessments

Function and Efficacy
The primary efficacy endpoint was the change from baseline to 
week 6 in Montgomery-Åsberg Depression Rating Scale (MADRS) 
total score, which ranges in value from 0 to 60 (Montgomery and 
Åsberg, 1979).

Exploratory endpoints included the MADRS response rate 
(defined as ≥50% reduction in MADRS total score from base-
line), MADRS remission rate (defined as ≥50% reduction in 
MADRS total score from baseline and MADRS total score ≤10), 
and Clinical Global Impression-Improvement (CGI-I) scale score, 
each assessed at all trial visits during the open-label treatment 
phase. MADRS response or remission at any given study visit 
did not depend on whether response or remission was present 
at a subsequent visit. Changes from baseline to week 6 were 

also measured in CGI-Severity of Illness (CGI-S) scale score (Guy, 
1976); HAM-D17 total score; Sheehan Disability Scale (SDS) mean 
and domain scores (Sheehan et al., 1996); Massachusetts General 
Hospital–Cognitive and Physical Functioning Questionnaire 
(MGH-CPFQ) (Fava et al., 2009); Barratt Impulsiveness Scale-
version 11 (BIS-11) (Patton et al., 1995); Insomnia Severity Index 
(ISI); Epworth Sleepiness Scale (ESS) total score (Johns, 1993); and 
subject satisfaction, as measured by the Treatment Satisfaction 
Questionnaire for Medication (TSQM-14) (Atkinson et al., 2004).

Safety and Tolerability
Safety and tolerability were assessed through AEs, clinical labo-
ratory tests, vital signs, physical examinations, body weight, 
and ECGs. The criteria for potentially clinically relevant change 
in fasting metabolic parameters or prolactin were as follows: 
cholesterol, ≥240 mg/dL; glucose, ≥100 mg/dL; HDL choles-
terol, females <50 mg/dL, males, <40 mg/dL; LDL cholesterol, 
≥160 mg/dL; prolactin, >upper limit of normal; and triglycer-
ides, ≥150 mg/dL. Metabolic syndrome was defined according 
to the Adult Treatment Panel III criteria (National Cholesterol 
Education Program Expert Panel on Detection, 2002). Suicidality 
was assessed at each weekly visit using the Columbia-Suicide 
Severity Rating Scale. Mean changes from baseline in EPS were 
assessed using the Simpson Angus Scale total score (Simpson 
and Angus, 1970), Abnormal Involuntary Movement Scale total 
score (Guy, 1976), and Barnes Akathisia Rating Scale global score 
(Barnes, 1989), which were all measured at baseline and week 6.

Statistical Analysis

The safety analysis set comprised all patients who had received 
at least one dose of brexpiprazole. The full analysis set (FAS) com-
prised all patients who had received at least one dose of brex-
piprazole and who had a baseline assessment and at least one 
postbaseline MADRS assessment. All efficacy analyses were per-
formed on the FAS. Statistical comparisons between baseline and 
week 6 assessments were based on 2-sided 0.05 significance levels.

The primary efficacy endpoint, change from baseline to week 
6 in MADRS total score, was analyzed using a mixed model 
repeated measures analysis, with the visit and enrollment group 
as fixed effects and interaction terms of enrollment group by visit 
and baseline MADRS total score using observed case (OC) data. 
The model also included baseline MADRS total score and the 
interaction term of baseline MADRS total score by visit as covari-
ates. Missing data were imputed using a last observation carried 
forward (LOCF) approach. A sensitivity analysis was analyzed 
using an ANCOVA model, with enrollment group as a factor and 
MADRS total score at baseline as a covariate based on LOCF data.

MADRS response and remission rates and CGI-I respond-
ers were analyzed using exact binomial 95% CI on both OC and 
LOCF data. Change in CGI-S score was analyzed using the same 
mixed model repeated-measures model as for the primary effi-
cacy analysis. Changes in HAM-D17, SDS, MGH-CPFQ, ISI, ESS, 
TSQM-14, and BIS-11 scores were analyzed using ANCOVA on 
OC data. CGI-I and safety results were analyzed using descrip-
tive statistics.

Results

Patient Disposition and Baseline Characteristics

Of 124 patients who were screened for eligibility, 61 (49.2%) were 
enrolled in the study and received treatment with adjunctive 
brexpiprazole. The safety analysis set comprised all 61 patients 
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and the FAS 59 patients; 2 patients did not meet the criteria for 
the FAS due to being lost to follow-up after the baseline assess-
ment. The numbers of patients who had received each type of 
prior adjunctive or combination ADT therapy were as follows: 
ADT+aripiprazole (augmentation), n  =  12; ADT+quetiapine 
(augmentation), n  =  11; ADT+ ADT (combination), n  =  13; 
ADT+bupropion (combination), n  =  19; ADT+stimulant (aug-
mentation with modafinil, methylphenidate, or other psycho-
stimulant), n  =  6. A  total of 51/61 patients (83.6%) completed 
the study. Patients were discontinued from the study drug due 
to withdrawal of consent (4/61, 6.6%), AEs (2/61, 3.3%), patient 
being lost to follow-up (2/61, 3.3%), patient meeting protocol-
specified withdrawal criteria (1/61, 1.6%), and protocol deviation 
(1/61, 1.6%).

Patient demographics and baseline characteristics are pre-
sented in Table 1. At baseline, patients had severe depression, 
indicated by a mean (SD) baseline MADRS score of 29.6 (5.0), 
mean (SD) CGI-S score of 4.4 (0.5), and mean (SD) duration 
of current episode of 14.9 (17.5) months. At week 6 the mean 
(SD) dose of brexpiprazole for all patients was 2.25 (0.74) mg. 
Summary statistics of doses of ADT at baseline are given in  
supplementary Table 1; screening values for HAM-D17 total score 
are given in supplementary Table 2.

Efficacy

Improvements in depressive symptoms were observed, as evi-
denced by a reduction from baseline to week 6 in least squares 
(LS) mean change (95% CI) in MADRS total score of −17.3 (−19.3, 
−15.3), P < .0001 (Figure 1A) from a baseline score of 29.6. Results 
from the sensitivity analysis confirmed this finding. Significant 
reductions were seen in MADRS total score irrespective of 
prior adjunctive or combination therapy (all P < .0001): changes 
ranged from an LS mean change of −12.8 from a baseline score 
of 30 in the group switched from ADT+aripiprazole, to an LS 
mean change of −19.5 from a baseline score of 31.2 in the group 
switched from ADT+adjunctive ADT (supplementary Table 3). A 
significant LS mean reduction from baseline to week 6 was also 
observed for CGI-S score (Figure 1B). Reductions in MADRS and 
CGI-S scores over baseline were seen from week 1. These results 
were supported by an LS mean (95% CI) change from baseline 
to week 6 in HAM-D17 total score of −13.8 (−15.4, −12.2); P < .0001 
and mean (SD) CGI-I score at week 6 of 1.8 (0.9). A similar pat-
tern of significant changes in CGI-S and HAM-D17 total scores 
was also seen for each type of prior adjunctive or combination 
therapy (supplementary Table 3).

The percentages of patients with MADRS response, MADRS 
remission, and CGI-I response increased at each study visit 
(Figure 2). At week 6, MADRS response rate was 76.5%, MADRS 
remission rate was 52.9%, and CGI-I response rate was 80.4%. 
The mean changes from baseline to week 6 in the self-reported 
SDS scale were substantial (−3.1) and were supported by similar 
improvements in all 3 SDS domains (Figure 3).

Improvements were also observed in patient-rated out-
comes of cognitive and physical functioning (as assessed by  
MGH-CPFQ, a measure of cognition and physical function 
defined by motivation, alertness, and energy), sleep [ISI score], 
and impulsivity [BIS-11] (Table 2). Mean changes from base-
line in ESS showed small numerical improvements, indicating 
that daytime sleepiness did not worsen compared with previ-
ous adjunctive or combination treatment. Changes in TSQM-14 
indicated improvements in treatment satisfaction in the effect-
iveness, convenience, and global satisfaction domains and no 
worsening in the side effects domain (Table 3).

Safety and Tolerability

A total of 41/61 patients (67.2%) reported ≥1 treatment-  
emergent AE (TEAE). The most commonly reported TEAE was 
fatigue (Table 4). A total of 2/61 (3.3%) subjects withdrew because 
of TEAEs of moderate cognitive disorder (previously treated with 
combination bupropion and base ADT sertraline) and severe 
extrapyramidal disorder (previously treated with adjunctive ari-
piprazole and base ADT venlafaxine). Neither of these AEs was 
serious but were considered by the investigator to be related to 
study drug; both resolved within 1 week of discontinuing the 
study drug. No patients died during the study. One single, seri-
ous TEAE of rhabdomyolysis was reported; this event occurred 
in a 56-year-old white male, currently treated with fluoxetine 
and switched from quetiapine to brexpiprazole, subsequent to 
a fall resulting in mild head injury. None of these events was 
considered by the investigator to be related to study treatment. 
At the time of these events, the patient had been receiving 

Table 1.  Demographic and Baseline Clinical Characteristics

ADT+brexpiprazole  
1–3 mg/d (N = 61)

Demographic characteristics
Age (years), mean (SD) 45.6 (12.4)
BMI (kg/m2), mean (SD) 32.4 (7.2)
Gender, n (%)
  Female 43 (70.5)
  Male 18 (29.5)
Race, n (%)
  Caucasian 39 (63.9)
  Black or African American 19 (31.1)
  American Indian or Alaska Native 1 (1.6)
  Asian 1 (1.6)
  Other 1 (1.6)
Clinical characteristics
Duration of current episode, months
  Mean (SD) 14.9 (17.5)
  Median (minimum, maximum) 10.0 (3, 120)
Number of lifetime episodes
  Mean (SD) 4.6 (2.0)
  Median (minimum, maximum) 4.0 (1, 10)
MADRS total score, mean (SD)a 29.6 (5.0)
HAM-D17 total score, mean (SD)a 23.5 (3.3)
CGI-S total score, mean (SD)a 4.4 (0.5)
SDS score, mean (SD)a 6.3 (2.0)
  Work/school 5.2 (2.6)
  Social life 6.5 (2.1)
  Family life/home responsibilities 6.7 (2.3)
MGH-CPFQ total score, mean (SD)a 29.3 (5.5)
ISI total score, mean (SD)a 16.2 (6.2)
ESS total score, mean (SD)a 10.1 (5.9)
BIS-11 total score, mean (SD)a 72.6 (13.4)
TSQM-14, mean (SD)a

  Effectiveness score 37.0 (19.1)
  Side effects score 83.8 (27.4)
  Convenience score 78.7 (15.9)
  Global satisfaction score 47.3 (20.8)

Abbreviations: ADT, antidepressant treatment; BIS-11, Barratt Impulsiveness 

Scale-version 11; BMI, body mass index; CGI-S, Clinical Global Impression-  

Severity; FAS, full analysis set; HAM-D17, Hamilton Depression Scale; ISI, Insom-

nia Severity Index; MADRS, Montgomery-Åsberg Depression Rating Scale;  

MGH-CPFQ, Massachusetts General Hospital–Cognitive and Physical Function-

ing Questionnaire; ESS, Epworth Sleepiness Scale; SDS, Sheehan Disability 

Scale; TSQM-14, Treatment Satisfaction Questionnaire for Medication – 14 item.
aBased on FAS (n = 59).
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adjunctive brexpiprazole for 42 days and had been on a 3-mg/d 
dose for 20 days; no changes to therapy were made following 
these events. Four days later, at the last study visit, laboratory 
tests revealed markedly elevated creatine phosphokinase, as 
well as elevated alanine aminotransferase, aspartate amino 
transferase, lactate, blood urea nitrogen, and creatinine. The 
rhabdomyolysis resolved following administration of i.v. 0.9% 
saline, with all laboratory parameters returning to within the 
reference range after 15 days. The rhabdomyolysis was not con-
sidered to be related to either brexpiprazole or fluoxetine.

EPS-related TEAEs were reported by a total of 7/61 patients 
(11.5%), including: akathisia (n  =  5), extrapyramidal disorder 
(n = 1, patient discontinued study), and muscle rigidity (n = 1). 
No notable changes were observed in the Abnormal Involuntary 
Movement Scale and Barnes Akathisia Rating Scale EPS rat-
ing scales (LS mean [standard error; SE] changes from baseline 
to week 6; −0.1 [0.0] P = not assessed and −0.1 [0.08] P =  .2459, 
respectively). The LS mean (SE) change from baseline to week 6 
in Simpson Angus Scale was −0.2 (0.06), P = .0020.

The mean (SD) change from baseline to week 6 in body 
weight was 1.34 (3.24) kg. No patients had a clinically relevant 
(≥7% increase) weight gain. One patient (1.7%) had a clinically 
relevant weight decrease (≥7%); this patient had previously 
received treatment with ADT+adjunctive ADT.

With respect to clinical laboratory test results and metabolic 
parameters, no notable changes were observed during the study; 
changes from baseline to week 6 in prolactin and standard fast-
ing metabolic parameters are presented in supplementary Table 4. 
Incidences of potentially clinically relevant test results (according to 

predefined criteria) at any time during the study were as follows: 
fasting cholesterol, 7/51 (13.7%); fasting glucose, 10/51 (19.6%); fast-
ing HDL, females 9/38 (23.7%), males 4/13 (30.8%); fasting LDL, 6/49 
(12.2%); prolactin, 2/57 (3.5%); and fasting triglycerides, 19/51 (37.3%). 
No patients met the criteria for metabolic syndrome.

During the 6-week treatment period, there were no suicidal 
behaviors as indicated by the Columbia-Suicide Severity Rating 
Scale. There were no incidences of TEAEs related to suicidality 
throughout the study.

Discussion

In this exploratory, open-label study, improvements in depres-
sion, overall functioning, cognitive function, energy/alertness, 

Figure  1.  Changes in depressive symptoms. (A) Mean change from base-

line in Montgomery-Åsberg Depression Rating Scale (MADRS) total score. (B) 

Mean change from baseline in Clinical Global Impression-Severity of Illness  

(CGI-S) score. All patients received ADT+brexpiprazole 1 to 3 mg/d switched from 

previous adjunctive or combination treatment; primary antidepressant treat-

ment (ADT) kept constant. Analyzed using mixed model repeated measures on 

observed cases (OC) data; P value relative to baseline. LS, least squares.

Figure 2.  Response and remission rates for Montgomery-Åsberg Depression Rat-

ing Scale (MADRS) and response rates for Clinical Global Impression-Improvement 

(CGI-I). (A) Percentage of patients with MADRS response, defined as a ≥50% reduc-

tion from baseline in total score. (B) Percentage of patients with MADRS remission, 

defined as a total score decrease ≥50% from baseline and ≤10. (C) CGI-I response 

rates, defined as a score of 1 (very much improved) or 2 (much improved). All 

patients received ADT+brexpiprazole 1–3 mg/d switched from previous adjunc-

tive or combination treatment; primary antidepressant treatment (ADT) kept con-

stant. Analyzed by exact binomial 95% CI on observed cases (OC) data.
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and patient satisfaction were evaluated following a switch to 
adjunctive treatment with brexpiprazole in patients with MDD 
who had an inadequate response to previous adjunctive or com-
bination therapy.

Efficacy benefits on depressive symptoms were observed 
in patients who switched from previous adjunctive therapy or 
combination ADT to adjunctive brexpiprazole, as evidenced 
by improvements in MADRS total score, HAM-D17 total score, 
CGI-S, and CGI-I scores. The efficacy benefits observed here 
support efficacy data obtained from pivotal phase 3 stud-
ies of adjunctive brexpiprazole (Thase et al., 2015a; Thase et 
al., 2015b). Additionally, in this study, 76.5% of patients were 
MADRS responders and 52.9% were MADRS remitters at week 
6. The declining likelihood of remission, demonstrated with 

each treatment level in STAR*D, highlights the need for effec-
tive switching or augmentation treatment strategies in the event 
that patients do not adequately respond to their ADT (Rush et al., 
2006). The efficacy benefits observed here at week 6 suggest that 
a switch to adjunctive brexpiprazole may be an efficacious treat-
ment strategy for patients who have experienced inadequate 
response to their preceding adjunctive or combination therapies.

Many patients with MDD experience impairments to function-
ing and quality of life, and patients with MDD who experience 
inadequate response (partial or no response) to their ADT are more 
likely to experience low employment prospects or loss in work 
productivity (Knoth et al., 2010; Kessler, 2012). As improvements 
in patient functioning can be delayed behind improvements in 

Figure 3.  Changes from baseline in Sheehan Disability Scale (SDS) mean and 

domain scores. Analyzed using ANCOVA on observed cases (OC) data. LS, least 

squares.

Table 2.  Summary of Changes in Patient-Reported Outcomes of Cog-
nitive and Physical Functioning, Sleep, and Impulsivity

ADT+brexpiprazole  
1–3 mg/d (N = 59)

Cognitive and physical functioning
MGH-CPFQ scorea

  n 51
  LS mean change (SE) −9.2 (1.1)
  95% CI −11.5, −6.9
  P value <.0001
Sleep
ISI scorea

  n 51
  LS mean change (SE) −5.7 (0.9)
  95% CI −7.5, −3.9
  P value <.0001
ESS scorea

  n 51
  LS mean change (SE) −0.6 (0.7)
  95% CI −2.0, 0.7
  P value .3518
Impulsivity
BIS-11 total scorea

  n 51
  LS mean change (SE) −4.1 (1.2)
  95% CI −6.4, −1.8
  P value .0008

Abbreviations: ADT, antidepressant treatment; BIS-11, Barratt Impulsiveness 

Scale-version 11; ESS, Epworth Sleepiness Scale; ISI, Insomnia Severity Index; LS, 

least squares; MGH-CPFQ, Massachusetts General Hospital–Cognitive and Physi-

cal Functioning Questionnaire; OC, observed cases.
aAnalyzed using ANCOVA on OC data; P value relative to baseline.

Table 3.  Summary of Changes in Treatment Satisfaction

ADT+brexpiprazole  
1–3 mg/d (N = 59)

TSQM-14 effectiveness domaina

  n 51
  LS mean change (SE) 28.7 (3.6)
  95% CI 21.4, 35.9
  P value <.0001
TSQM-14 side effects domaina

  n 51
  LS mean change (SE) −6.4 (4.9)
  95% CI −16.3, 3.4
  P value .1963
TSQM-14 convenience domaina

  n 51
  LS mean change (SE) 7.4 (2.1)
  95% CI 3.3, 11.5
  P value .0007
TSQM-14 global satisfaction domaina

  n 51
  LS mean change (SE) 17.7 (4.2)
  95% CI 9.3, 26.2
  P value .0001

Abbreviations: ADT, antidepressant treatment; LS, least squares; OC, observed 

cases; TSQM-14, Treatment Satisfaction Questionnaire for Medication – 14 item.
aAnalyzed using ANCOVA on OC data; P value relative to baseline.

Table 4.  Summary of Adverse Events

ADT+brexpiprazole  
1–3 mg/d (N = 61)

At least one TEAE, n (%) 41 (67.2)
At least one SAE, n (%) 1 (1.6)
AEs leading to 

discontinuation, n (%)
2 (3.3)

TEAEs occurring in ≥5% of patients, n (%)
Fatigue 9 (14.8)
Headache 5 (8.2)
Akathisia 5 (8.2)
Restlessness 5 (8.2)
Dry mouth 5 (8.2)
Increased appetite 5 (8.2)
Somnolence 4 (6.6)
Insomnia 4 (6.6)
Diarrhea 4 (6.6)
Other relevant TEAEs, n (%)
Anxiety 2 (3.3)
Sedation 2 (3.3)

Abbreviations: ADT, antidepressant treatment; SAE, serious adverse event; 

TEAE, treatment-emergent adverse event.
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depressive symptoms (Nierenberg and DeCecco, 2001), improving 
the functioning of patients with MDD, alongside improvements in 
depressive symptoms, would benefit patients through preserva-
tion of social functioning and improving quality of life. A recent 
study has demonstrated that changes in cognition (measured 
with the CPFQ) were highly predictive of changes in functioning in 
patients with depression receiving ADT (Rothschild et al., 2014). In 
the present study, the improvements observed in cognition with 
the CPFQ were robust and consistent with the improvements in 
functioning detected with the SDS. These findings are particu-
larly meaningful because they evaluate the impact of treatment 
beyond clinical symptoms to consider outcomes that are impor-
tant to patients and will facilitate their return to normal function-
ing (e.g., workplace productivity, interactions with family/friends, 
and social integration) (Papakostas and Culpepper, 2015).

Sleep disturbances are frequent in MDD and need to be suc-
cessfully treated in order to achieve full clinical remission. If 
present as a residual symptom, sleep disturbances may be pre-
dictive of a relapse (Mendlewicz, 2009). Previous studies have 
shown improvements in sleep disturbances, sleep, and daytime 
alertness (as measured by polysomnography, the ISI scale, and 
ESS scale, respectively) in patients with MDD who were treated 
with adjunctive brexpiprazole (A. Krystal, unpublished obser-
vations). Although improvements of sleep were observed, the 
small improvements in ESS total score indicated that patients’ 
daytime alertness was no worse than it was on prior adjunctive 
or combination therapy. In addition, wakefulness/alertness and 
energy are part of the physical functioning measured on the 
CPFQ (Fava et al., 2009; Baer et al., 2014), which improved with 
brexpiprazole treatment.

In patients with MDD, impulsivity has been identified as a 
potentially reliable suicide risk marker, and impulsive behaviors 
are exhibited more commonly among individuals with MDD 
featuring anxiety symptoms or anxiety comorbidities (Perroud 
et al., 2011; Bellani et al., 2012). As such, findings from our study 
showing improvements in BIS-11 provide additional reassur-
ance that brexpiprazole adjunctive therapy may prove to be an 
effective therapeutic option in patients with MDD and an inad-
equate response to prior adjunctive or combination therapy.

Furthermore, patient satisfaction findings were consistent 
with symptom improvements that, coupled with the observed 
cognitive and functional improvements, suggest patients switch-
ing to adjunctive brexpiprazole may also achieve improvements 
to their quality of life.

The range of adjunctive treatments from which patients 
could be switched reflects current practice and guidelines, not 
necessarily FDA-approved adjunctive therapies. In fact, bupro-
pion was shown to be ineffective as adjunctive to escitalopram 
in the COMED study (Rush et al., 2011), and little evidence exists 
to support the clinical efficacy of augmentation with buspirone 
(Fleurence et al., 2009). Additionally, recent results have demon-
strated that an adjunctive stimulant, lisdexamfetamine, was not 
superior to adjunctive placebo for improvements in MADRS total 
score in studies of patients with depression (Trivedi et al., 2013; 
McElroy et al., 2015). As well as brexpiprazole, the FDA has only 
approved aripiprazole and quetiapine for the adjunctive treat-
ment of MDD, both of which have demonstrated good efficacy at 
improving symptoms (Nelson and Papakostas, 2009; Papakostas, 
2009; Thase et al., 2015a; Thase et al., 2015b). Barriers to use of 
atypical antipsychotics as adjunctive therapy to ADT include 
concern about EPS-related side effects, weight gain, and meta-
bolic changes, as well as unwanted sedation or activation, which 

occur to varying degrees depending on choice of atypical, despite 
good evidence for their efficacy (Goodwin et al., 2009; Connolly 
and Thase, 2011).

The overall incidence of AEs observed in patients who 
switched to adjunctive brexpiprazole was in line with what 
was observed in the 2 pivotal phase 3 studies for brexpiprazole 
(Thase et al., 2015a; Thase et al., 2015b). The changes observed 
in the TSMQ-14 side effects domain suggest that patients notice 
that side effects of brexpiprazole are different, but not worse 
than those experienced on previous adjunctive or combination 
therapy.

Overall, the efficacy and safety profile of adjunctive brexpipra-
zole suggests that switching to adjunctive brexpiprazole may be 
an effective treatment strategy for patients with MDD who have 
experienced inadequate response to their prior adjunctive or 
combination ADT therapy. Limitations to this study include the 
small number of patients, lack of an active comparator, and the 
open-label design. The short washout period for prior adjunctive 
or combination therapy may have resulted in possible synergi
stic effects between prior therapy and brexpiprazole. Resolution 
of side effects associated with discontinued prior adjunctive or 
combination therapy may have contributed to the improvement 
seen in exploratory outcomes. Future placebo-controlled studies 
are needed to confirm the preliminary observations reported here.

Conclusions

The results presented here are supportive of the efficacy and 
safety of a switch from commonly utilized adjunctive or combi-
nation agents to adjunctive brexpiprazole treatment in patients 
with MDD who have had a previous inadequate response to a 
previous adjunctive or combination therapy to an ADT. Results 
here are also supportive of improvements to functional out-
comes in patients switching to adjunctive brexpiprazole, provid-
ing additional aspects to the treatment of MDD.
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